Development of gluconeogenesis from different substrates in newborn rabbit hepatocytes.
The rates of glucose production from various substrates entering gluconeogenesis at different steps were investigated in hepatocytes isolated from term-fetus and newborn rabbits fasted during the first 2 days of life. The data were compared to the rate of glucose production measured in hepatocytes from young rabbits (50-60 days) starved for 48 h. The net production of glucose from substrates (lactate, pyruvate, propionate, alanine) entering gluconeogenesis below phosphoenolpyruvate was very low at birth and increased during the first day of life, in relation with an increased cytosolic phosphoenolpyruvate carboxykinase activity. The net production of glucose from precursors entering gluconeogenesis at the level of triose phosphates (dihydroxyacetone, fructose) was low at birth but a maximal capacity for gluconeogenesis was reached within 6 h after birth. This enhanced gluconeogenic capacity was associated with a fall in hepatic fructose 2,6-bisphosphate concentration and a reduced glycolytic flux. In contrast, a high glucose production from galactose was already present at birth and did not rise at 24 or 48 h after delivery. These results suggest that the development of gluconeogenic capacity in hepatocytes isolated from newborn rabbit is dependent upon two factors, a decrease in the F2,6-P2 concentration which reduces the glycolytic flux and an increase in the activity of cytosolic phosphoenolpyruvate carboxykinase.